Objectives: This study investigated the association between employment status and depression.
INTRODUCTION
For more than a decade, globalisation, international competition and the use of skillbased technology have caused structural changes 1 that have led to changes in the labour market. 2 Specifically, the complexity of work arrangements, including the use of contract and temporary workers, has increased, leading to reduced job security. 3 4 Temporary employment and other flexible or atypical work arrangements may have beneficial as well as adverse effects. 5 Some people prefer atypical work in order to make the best use of their time.
However, income insecurity and the risk associated with seasonal employment also cause various adverse effects. Several studies have reported that precarious employment, changes in employment status, and unemployment had negative influence on health. [6] [7] [8] Employment status is a key factor affecting socioeconomic status which in turn is associated with health outcome. 9 Temporary employment has an adverse effect on mental health due to employment instability and the poor quality of temporary jobs. Indeed, unstable work often involves undesirable jobs and/or low wages. 10 Additionally, the health effects of precarious employment may depend on the degree of Strengths and limitations of this study ▪ A negative change in employment status as well as continuing precarious employment or unemployment are associated with having depression. ▪ The strengths of this study are its ability to identify association by using 5-year longitudinal data and, because the Korea Welfare Panel Study relies on a national sample, the results can be generalised to the Korean population as a whole. ▪ These results were most pronounced in men, and in head of household women, while non-head of household women were not affected by employment status. ▪ To reduce the impact of the healthy-worker effect, we excluded subjects who reported that they were 'not able to work', but this effect may have nonetheless influenced our results. ▪ It was not possible to classify the types of precarious employment in detail, and we unable to determine whether unemployment was voluntary.
instability. 11 Unemployment status was related to psychological status such as anxiety, depression and lowered health outcomes due to job loss. 12 In Korea, the precarious employment rate has increased and job security has decreased over recent years. The labour market was severely affected by the economic crisis of 1997-1998, which was caused by a current account deficit, inadequate corporation cash flows, weakening bank finances and low international reserves. 13 The Korean government was rescued by the International Monetary Fund (IMF) which imposed an austerity plan. Most of the financial institutions were restructured, research and development costs and the investment ratio were reduced, and 66.9% of corporations were restructured by the IMF. Under the IMF plan, the Korean government had to improve the flexibility of the labour market, so that corporations could fire workers more easily than before, and the number of temporary workers and work hours increased.
14 Some 58% of Korean workers were permanently employed in 1992-1996, but this fell to below 48% in 2000. The temporary employment rate has gradually increased since the economic crisis of 1997, by 24.4% from 2003 to 2013. 15 In 2011, it was 27.1%, second only to Chile among OECD countries.
It was a complicated situation for female employees: 70% of female employees were irregularly employed in 2000, compared to 57% in 1995. 16 Ma's study 17 showed that the economic crisis affected Korean women's return to work after childbirth and their career prospects. In an unstable economic environment, women who are married or have children are usually encouraged to work. 18 Also globalisation has pushed employers to replace low-skilled workers with workers from low-wage economies. There were almost 1 114 000 foreign workers in Korea in 2012, revealing that the impact of globalisation was disadvantageous for temporary workers. There is public concern that globalisation exacerbates inequality. 19 Even after the economic crisis, the Korean labour market has become vulnerable to the worldwide economy due to weak domestic consumption and a high level of dependence on exports. In the context of the growth of skill-based technologies and globalisation, traditional labour market mechanisms did not operate in Korea, creating the need for flexibility in the labour market. The atypical employment ratio has been increasing due to the strong legal protection in place for permanent employees. 5 20 This Korean labour market situation may affect mental health and thereby contribute to the increasing rate of suicide, one of the major problems currently facing the Korean healthcare system. Indeed, the suicide rate in Korea is the highest among OECD countries, 21 having increased from 10.2 per 100 000 in 1985 to 31.2 per 100 000 in 2010. 22 Therefore, our study objective was to assess the effects of employment status on mental health, particularly depression. We hypothesised that unstable employment, such as precarious employment and unemployment, would have more negative effects on mental health than permanent employment. In our study, data (N=9336) from 2009 were considered the baseline data. Data in 2008 were included as lagged data in the baseline data. Subjects who were selfemployed (N=1299), unable to work (N=1996), under 18 years of age (N=2) or disabled (N=1321) were excluded. Those with missing variables (N=669) were then excluded to give a final total of 7368 included subjects. Ethical approval was not required as KOWEPS provides secondary data that are publicly available for scientific use and do not contain private information.
METHODS

Study population
Variables
The dependent variable in this study was depression, which we evaluated with the Center for Epidemiologic Studies Depression Scale (CES-D). 24 25 KOWEPS used a 11-item self-report questionnaire which is comparable with the 20-item CES-D. 26 In this study, the 11-item CES-D score was multiplied by 20/11. CES-D scores range from 0 to 60, with a score above 16 usually indicating depressive symptoms. 27 28 The CES-D has good sensitivity and specificity and high internal consistency for identifying risk of depression. 29 Changes in employment status, the primary independent variable, were measured in terms of three categories: permanent employment, precarious employment and unemployment. Precarious employment was defined as employment with a work contract for part-time work, indirect employment, employment with a work contract of limited duration, or employment with a terminable or unsustainable contract. Permanent employment was defined as direct full-time employment with no fixed term and a sustainable contract. In this study, the definition of unemployed included all subjects who were without work regardless of whether they were looking for work or not.
Age, sex, region, education, marital status, income, head of household, self-rated health, smoking status, Alcohol Use Disorders Identification Test (AUDIT) score and year were used as covariates. These are known risk factors for depression. 30 31 Region was divided into Seoul, metropolitan, city and rural areas. Education was categorised into four groups: elementary school or less, middle school, high school, and university or more.
Marital status was categorised as single, divorced or separated, widowed and married. Co-habiting outside marriage is unusual in South Korean culture, and so was not considered in our study. Income was analysed in quartiles, and head of household was included to distinguish whether a subject was the actual breadwinner or not. Self-rated health was categorised into very bad or bad, average, good and very good. We combined very bad and bad because of the small number of subjects in the former category. Smoking status was categorised into never, past and current. AUDIT scores were categorised into 0-7, 8-15 and 16 or over. 32 
Statistical analysis
Student's t tests and χ 2 tests were used to analyse the relationship of general characteristics and employment status with depression score at baseline. A generalised linear mixed-effects model with a logit link function, random intercept for longitudinal binary data was used to identify the association between employment change and depression status. The regression equation was logit (depression it )=intercept+β 1 ▵employment_status it +β 2 CES-D it−1 +β 3 X it , where depression it is the dependent variable during time period t for participant i, X it represents covariates, and ▵employment_status it represents change in employment status from previous year to current year for that participant, which included nine categorical variables: permanent→, precarious→permanent, permanent→precarious, precarious→, unemployed→precarious, unemployed→permanent, unemployed→, precarious→ unemployed and permanent→unemployed. We added the scores on the CES-D it−1 to control for the previous year's CES-D scores. Subgroup analyses for sex and head of household were conducted. All analyses were performed using SAS program V.9.4 (Cary, North Carolina, USA), and PROC GLIMMIX was used to fit a generalised linear mixed-effects model for longitudinal binary data. Table 1 presents the general characteristics of study participants at baseline by employment status. There were statistically significant differences in the distribution of all general characteristics among subjects who were permanently employed, precariously employed and unemployed at baseline. Depressive symptoms were most prevalent in the unemployed group, followed by the precariously employed group; depressive symptoms were least prevalent among those who were permanently employed. Figure 1 illustrates trends in employment status and shows that the rate of precarious employment has decreased over time. A total of 1805 subjects were precariously employed in 2009 compared to 1715 in 2012. Table 2 presents the results of the generalised linear mixed-effects model, which showed that the odds of having depression was increased among those whose employment status changed to unemployed or precarious. After adjusting all covariates, the permanent→u-nemployed (OR 1.78, 95% CI 1.30 to 2.43) and precarious→unemployed (OR 1.65, 95% CI 1.32 to 2.06) groups had the highest ORs for depressive symptoms compared to those who retained their permanent employment status. The odds of having depression was increased in those whose employment status became worse, and also in those who remained precariously employed or unemployed compared to those who remained permanently employed. Continuing precarious employment (OR 1.54, 95% CI 1.30 to 1.83) and moving from unemployment to precarious employment (OR 1.34, 95% CI 1.07 to 1.68) also increased the odds of having depression compared to continuing permanent employment. Subjects who transitioned to permanent employment had the same odds of having depression as those with uninterrupted permanent employment. Furthermore, subjects who were female, lived in a city or metropolitan area, had a lower educational level, were unmarried, had a lower household income, had bad self-rated health status, were a current smoker, and had a high AUDIT score were more likely to have depression symptoms. Table 3 presents the results of the subgroup analyses. While there was a general trend for those whose employment status changed to precarious and unemployment to have a higher risk of experiencing depressive symptoms, the magnitude and significance of the effect differed by sex and head of household. The results of changing to unstable employment status or remaining in unstable employment was more apparent in men than in women, and in head of households than in non-head of households. Interestingly, men who were not head of household were more likely to experience depression when they moved from unemployment to unemployment (OR 2.65; 95% CI 1.29 to 5.45). Subjects with continuous precarious employment or unemployment status and moving from precarious employment to unemployment were likely to have depressive symptoms. The effects of employment status change on depression among head of household men were not significantly different when employment status improved compared to those who remained permanently employed, but were significantly associated with worsening employment status or continuing precarious employment or unemployment. The move from permanent employment to unemployment had the highest OR for depressive symptoms (OR 2.56, 95% CI 1.48 to 4.41). Among non-head of household women, employment status was not associated with the risk of experiencing depression. However, the risk among head of household women was greater than among head of household men.
RESULTS
DISCUSSION
Our findings revealed that a negative change in employment status as well as continuing precarious employment or unemployment can cause depression. These effects were more pronounced in men and in head of household women. As KOWEPS examines employment status and depression using CES-D, several reports have identified the effects of employment status and depression using KOWEPS data. [33] [34] [35] Kim et al 33 found that changing from precarious to permanent work or from permanent to precarious work was associated with new-onset depressive symptoms among Korean women. Another previous study by Kim et al 34 identified an association between becoming employed after unemployment and depressive symptoms. Jang et al's 35 study also showed that employment change is associated with risk of new-onset depressive symptoms, and that the association depends on sex and head of household status. These studies examined participants who were waged workers or had short-term follow-up data. Our study reported the effects of employment status change on depression and included unemployed subjects and the comprehensive employment status change variable.
Our results are consistent with the findings of many previous studies showing the relationship between precarious employment and depression. 8 10 11 Similar to the situation in the USA and the EU, 10 atypical jobs in Korea are often undesirable. According to a report issued by the Korean Ministry of Employment and Labor, the wages of temporary employees were only 63.6% of those of permanent employees in 2012, and temporary employees wanted to have permanent jobs.
36
Many studies have examined the effect of job loss on mental health. 7 37-39 Paul and Moser 37 reported that an unemployed person does not have access to the five latent functions of employment: structured time, social contact, collective purpose, status and activity. The absence of these factors causes depression. Job loss also affects heath, as stress is caused by the anticipation of termination, the termination process, unemployment, and the job search. 40 Specifically, the effect of job loss was a better predictor of depression than the effect of continuing unemployment.
Our results showed that employment status did not affect the risk for depression among non-head of household women. They did not report depressive symptoms despite having lost their jobs, moving to precarious from permanent employment or continuing in unemployment. This result may be due to Korean women's interrupted careers. Although women are highly educated or skilled, many women voluntarily resign or change to precarious jobs because of gender roles related to marriage or having children. Although women with children are willing to work, relatives and family encouraged them to leave their jobs. 41 Our finding is consistent with a previous study showing that job loss was less threatening to the mental health of women than of men. 42 Women are not as active as men in the Korean labour market; 58.5% of all female employees in Korea were permanent workers in 2012 compared to 72.7% of men. The employee-to-population ratio of Korean women aged 15-64 years was 53.1% in 2011, 15 which is low compared with the OECD average of 59.7%. 43 In 2010, 54.5% of Korean women aged 15-64 years participated in the labour force, 43 while the OECD average was 61.8%. The rate of participation among women in the labour force is lower than in Korea in four countries: Turkey, Mexico, Italy and Chile. However, the results of employment status change differ according to head of household status. Both men and women who are the family breadwinners become depressed when their employment status worsens. 44 45 The strongest association in our study was among head of household women, who have many sources of stress. According to the study of Kim et al 33 , such women usually have domestic in addition to patriarchal social responsibilities. Other reasons were related to economic problems arising from single-parenthood and bankruptcy. 46 Moving from unemployment to precarious employment worsens the mental health of non-head of household men. This indicates it is difficult in Korea to move from a precarious job into permanent employment. The 1-year transition probability from precarious to permanent employment in Korea was only 11.1%, while the 3-year transition probability was 22.4%. 47 As it is more difficult to improve one's employment status in Korea than in 15 other OECD countries, many people seeking employment try to get a permanent, secure job.
This study has several limitations. First, to reduce the impact of the healthy-worker effect, we excluded subjects who reported that they were 'not able to work', but this effect may have nonetheless influenced our results. Second, it was impossible to classify the types of precarious employment in detail, and we could not determine whether unemployment or precarious employment was voluntary. So we added the head of household variable as a proxy variable to identify whether employment status was voluntary or not. Third, all data were gathered from self-report surveys, so data potentially included recall bias. The strength of this study is its ability to identify associations by using 5-year longitudinal data. Additionally, because the KOWEPS relies on a national sample, the results can be generalised to the Korean population as a whole.
Our results suggest that negative changes in employment status, continuing precarious employment and unemployment increase the risk for depressive symptoms. These effects were clearly identified in men and in head of household women. In view of these differences, policymakers should consider sex and head of household status in determining welfare policies. The inequity between precarious jobs and permanent jobs should be reduced as regards job security and wages,. For head of household women, opportunities for education will improve their chances of getting a job.
The comprehensive effects of employment status, including differences in employment-related motivation, on health outcomes and self-rated health in different types of industry need to be investigated in further studies.
